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METHOD OF MAKING AN INTEGRATED 
DOOR INNER PANEL AND AN ARTICLE 

MADE THEREBY 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an interior trim panel for 

a vehicle door and a method making the interior trim panel. 
2. Background Art 
Vehicle doors are complex subassemblies that include a 

WindoW, a WindoW regulator mechanism, door latches and 
locks, electrical sWitches, audio speakers and decorative 
interior trim. Vehicle doors normally include a sheet metal 
door having an outer panel and an inner panel. Side impact 
beams, mounting brackets and braces are also generally 
provided betWeen the inner and outer sheet metal door 
panels. The above accessories are assembled to the door 
during the door assembly process through access openings 
in the inner door. 
An inner trim panel is assembled to the door inner panel 

to complete the door assembly process. Inner trim panels 
generally include an armrest, a bolster panel above the 
armrest, padded WindoWsills, escutcheons for door handles, 
map pockets, and the like. Conventional inner trim panels 
for vehicle doors generally require assembly of the armrest, 
the bolster panel, and other covered padded areas. Assembly 
may require fasteners and adhesives. Assembly of inner trim 
panels is labor intensive. The more pieces that must be 
assembled together to form the inner trim panel, the greater 
the cost that is incurred for separate fabrication of individual 
parts, individual assembly operations. 

Inner trim panels for vehicle doors are generally con 
structed of polyethylene, polystyrene or polyvinyl polymers. 
In addition, surface covering materials may include leather, 
cloth or pile carpet materials in a Wide variety of combina 
tions. Many of the materials used to form inner trim panels 
for vehicle doors incorporate substantial quantities of vola 
tile organic compounds. Such materials tend to degrade over 
time. Recently efforts have been made to develop vehicle 
interior trim components that incorporate a polyurethane 
skin to obtain the bene?ts, durability and chemical proper 
ties of polyurethane materials. 

There is a need for an inner trim panel of a vehicle door 
and a method of making such a panel that integrates as many 
as possible of the component parts into an integrated Whole. 
By integrating as many parts as possible into the basic inner 
trim panel, considerable savings can be achieved by reduc 
ing labor expense, reducing part counts, eliminating the need 
for fasteners and reducing the number of assembly opera 
tions. It is vital that a high quality interior panel be provided 
that reduces assembly time and reduces the number of 
assembly operations required to manufacture the inner trim 
panel of the vehicle door. 

The above problems and needs are addressed by appli 
cants’ invention as summariZed beloW. 

SUMMARY OF THE INVENTION 

One aspect of the present invention relates the method of 
making an integrated trim panel for a vehicle door. The 
method comprises providing an open mold that de?nes a 
facing surface of the inner panel of the door but also de?nes 
an additional component such as a cavity for forming an 
armrest. A skin layer is then sprayed on the facing surface 
and into the armrest cavity With a spray tool that sprays a 
reactant mixture of polyurethane. A padding layer is then 
sprayed onto the opposite side of the skin layer from the 
facing surface and the armrest cavity. The armrest cavity 
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2 
may be sprayed to a ?rst thickness on a ?rst portion of the 
armrest cavity and to a second thickness on a second portion 
of the armrest cavity that is thinner than the ?rst portion. The 
padding layer is sprayed With a spray tool that sprays a 
reactant mixture comprising a polyurethane reactant mixture 
and a bloWing agent. During the step of spraying the padding 
layer a void is left in the padding layer Within the armrest 
cavity. A structural layer is then applied onto the padding 
layer on the opposite side of the padding layer from the skin 
layer. The structural layer partially or completely ?lls the 
void in the armrest cavity. The structural layer covers the 
padding layer opposite the facing surface and comprises a 
reaction mixture of polyurethane reactant mixture and a 
glass ?ber reinforcement material. 

According to other aspects of the method, a core may be 
inserted and supported in the void in the padding layer 
before ?lling the void in the armrest cavity. The armrest 
cavity may have a planar surface that is generally perpen 
dicular to the facing surface and a contoured surface that 
interconnects a distal end of the planar surface to the facing 
surface. The padding layer is sprayed into the ?rst portion of 
the armrest cavity behind the planar surface. The padding 
layer is sprayed into the second portion of the armrest cavity 
behind the contoured surface. 

According to other aspects of the method of the present 
invention relating to the composition, the skin layer may 
comprise polyol and isocyanate While the padding layer is 
formed by polyol and isocyanate and a bloWing agent. The 
structural layer further comprises a heated reactant mixture 
and a glass ?ber reinforcement material. The glass ?ber 
reinforcement material may be either chopped glass ?bers or 
a glass ?ber mat. 

Further aspects of the invention relate to the construction 
of the inner door panel. The inner door panel has a Wall 
portion and an arm rest portion. A skin layer extends over the 
entire Wall portion and arm rest portion. A padding layer 
forms a backing for the skin behind the Wall portion and the 
arm rest portion. A structural layer backs the padding layer 
behind the Wall portion and the arm rest portion to provide 
structural support for the Wall portion and arm rest portion. 
The skin layer, padding layer and structural layer each may 
include a polyurethane resin. The padding layer is formed 
With a bloWing agent to create foam polyurethane. The 
structural layer further comprises glass reinforced polyure 
thane that may be in the form of chopped glass ?bers or a 
glass ?ber mat. 

According to other aspects of the invention as they relate 
to the construction of the door panel, the arm rest portion has 
an upper surface that is con?gured to receive an occupant’s 
arm and a contoured portion. The upper surface has a ?rst 
thickness of padding layer and the contoured portion has a 
second thickness of the padding layer such that the ?rst 
thickness is greater than the second thickness to provide an 
upper arm rest surface that is softer than the Wall portion. 
The thickness of the padding layer behind the Wall portion 
generally corresponds to the second thickness. HoWever, the 
thickness of the padding layer behind the Wall portion may 
comprise some portions of the ?rst thickness and other of the 
second thickness. The inner door panel also may include a 
structural layer that de?nes a void Within the arm rest. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of a vehicle door having an 
interior trim panel made according to the present invention; 

FIG. 2 is a diagrammatic cross-sectional vieW of an open 
mold on Which skin layer is in the process of being sprayed 
With a spray tool; 
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FIG. 3 is a diagrammatic vieW similar to FIG. 2 showing 
a second step wherein a spray tool is used to apply a 
polyurethane foam padding layer; 

FIG. 4 is a similar vieW to FIG. 2 shoWing a third step in 
the process Wherein a polyurethane glass reinforced struc 
tural layer is formed that supports the skin layer and padding 
layer; and 

FIG. 5 is a cross-sectional vieW taken along the line SiS 
in FIG. 1. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring to FIG. 1, a vehicle door 10 having an interior 
trim panel 12 is illustrated. The interior trim panel 12 
features an armrest 14 and a bolster 16 that are integrally 
formed according to the disclosed process. A WindoW 18 is 
provided in the door that may be operated by means of a 
manual or automatic WindoW regulator mechanism. In addi 
tion, a door handle 20 is conventionally provided for open 
ing the vehicle door 10. 

Referring to FIGS. 2*4, a simple and effective process for 
manufacturing an inner trim panel 12 is illustrated. An open 
mold 26 de?nes a mold surface 28, or cavity. The mold 
surface 28 includes a face-forming surface 30, an armrest 
forming surface 32, and a bolster-forming surface 34. The 
process begins by spraying a skin layer of polyurethane 
reactant mixtures comprising polyol and isocyanate that 
react on the mold surface to form the durable skin layer 36. 
The skin layer is applied using a spray tool 38 that sprays the 
polyurethane reactants onto the mold surface 28 in a series 
of sWaths. The spray tool 38 may be manipulated by an 
articulated robot arm or other automated spray application 
equipment. The skin layer is preferably formed to a uniform 
thickness. HoWever, it should be understood that some 
surface thickness variation is inherent in the process due to 
the fact that multiple overlapping spray paths are used to 
form the skin layer 36. 

Referring to FIG. 3, a second step in the process is shoWn 
Wherein a padding layer 40 is sprayed With the spray tool 38 
(the spray tool may include interchangeable spray heads) 
onto the skin layer 36. The padding layer 40 may be a foam 
polyurethane composition including polyol and isocyanate 
combined With a bloWing agent, such as a commercially 
available bloWing agent, or Water. As the padding layer 40 
is formed, a void 42 may be left in the area of the armrest 
14. The void 42 is provided to alloW for added structural 
support for the armrest 14. 

Referring to FIG. 4, a core 44 is shoWn disposed in the 
void 42. The core 44 is supported in the mold by means of 
a core support 46 that is diagrammatically illustrated. The 
core support 46 may be a bracket or a mold supported 
retaining member. After the core 44 is inserted in the void 
42, a structural layer comprising polyurethane reactant mix 
ture, including glass ?ber reinforcement, may be sprayed or 
poured onto the padding layer 40. The glass ?ber reinforced 
polyurethane material cures to a relatively rigid state. The 
structural layer 48 must be suf?ciently rigid to support the 
padding layer 40 and skin layer 36 both prior to and after 
assembly to the vehicle door 10. After the core 44 is 
removed from the inner trim panel 12, a slot 50 is formed 
Within the structural layer 48. The slot 50, for example, may 
receive a ?ange of the vehicle door 10 or a bracket that may 
be used to assemble the inner trim panel 12 to the vehicle 
door 10. 

Referring to FIGS. 3*5, one advantage of the present 
invention is that the thickness of the padding layer 40 may 
be varied in accordance With the speci?cations of the inner 
trim panel 12 design. A ?rst padded region of the door 52 
may be padded to a limited extent to provide a plush surface 
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4 
appearance and sound adsorption. A top padded portion 54 
of the armrest 14 may be provided With a substantially 
thicker padding layer 40 to improve the comfort of the 
armrest for a vehicle occupant. The armrest 14 also includes 
a contoured portion 56 that is provided With a thinly padded 
region 60. The bolster 16 may also be provided With a 
thicker padded portion 62 that adds to the comfort provided 
by the bolster 16. 

While embodiments of the invention have been illustrated 
and described, it is not intended that these embodiments 
illustrate and describe all possible forms of the invention. 
Rather, the Words used in the speci?cation are Words of 
description rather than limitation, and it is understood that 
various changes may be made Without departing from the 
spirit and scope of the invention. 
What is claimed is: 
1. A method of making an integrated inner trim panel of 

a door for a vehicle comprising: 
providing an open mold that de?nes a facing surface of 

the inner panel of the door, Wherein the mold further 
de?nes an armrest cavity; 

spraying a skin layer on the facing surface and into the 
armrest cavity With a spray tool that sprays a reactant 
mixture of polyurethane; 

spraying a padding layer onto the opposite side of the skin 
layer from the facing surface and the armrest cavity, the 
armrest cavity being sprayed to a ?rst thickness in a 
?rst portion of the armrest cavity and to a second 
thickness in a second portion of the armrest cavity that 
is thinner than the ?rst portion With the spray tool that 
sprays a reactant mixture comprising a polyurethane 
reactant mixture and a bloWing agent, inserting and 
supporting a core in a void in the padding layer before 
?lling the void in the armrest cavity, and leaving the 
void in the padding layer Within the armrest cavity; and 

applying a structural layer onto the padding layer on the 
opposite side of the padding layer from the skin layer, 
?lling the void in the armrest cavity and covering the 
padding layer opposite the facing surface, the structural 
layer comprising a reaction mixture of a polyurethane 
reactant mixture and a glass ?ber reinforcement mate 
rial. 

2. The method of claim 1 Wherein the armrest cavity has 
a planar surface that is generally perpendicular to the facing 
surface and a contoured surface that interconnects a distal 
end of the planar surface to the facing surface. 

3. The method of claim 2 Wherein the padding layer is 
sprayed into the ?rst portion of the armrest cavity behind the 
planar surface. 

4. The method of claim 2 Wherein the padding layer is 
sprayed into the second portion of the armrest cavity behind 
the contoured surface. 

5. The method of claim 1 Wherein the mixture of poly 
urethane sprayed to form the skin layer consists essentially 
of polyol and isocyanate. 

6. The method of claim 1 Wherein the mixture of poly 
urethane sprayed to form the padding layer consists essen 
tially of polyol, isocyanate and a bloWing agent. 

7. The method of claim 1 Wherein the step of providing 
the structural layer further comprises heating the reactant 
mixture and glass ?ber reinforcement material in an oven. 

8. The method of claim 1 Wherein the glass ?ber rein 
forcement material is a quantity of chopped glass ?bers. 

9. The method of claim 1 Wherein the glass ?ber rein 
forcement material is a glass ?ber mat. 

* * * * * 


